Purpose: Although there have been studies emphasizing the re-education of North Korean (NK) doctors for post-unification of the Korean Peninsula, study on the content and scope of such re-education has yet to be conducted. Researchers intended to set the content and scope of re-education by a comparative analysis for the scores of the preliminary examination, which is comparable to the Korean Medical Licensing Examination (KMLE). Methods: The scores of the first and second preliminary exams were analyzed by subject using the Wilcoxon signed rank test. The passing status of the group of NK doctors for KMLE in recent 3 years were investigated. The multiple-choice-question (MCQ) items of which difficulty indexes of NK doctors were lower than those of South Korean (SK) medical students by two times of the standard deviation of the scores of SK medical students were selected to investigate the relevant reasons. Results: The average scores of nearly all subjects were improved in the second exam compared with the first exam. The passing rate of the group of NK doctors was 75%. The number of MCQ items of which difficulty indexes of NK doctors were lower than those of SK medical students was 51 (6.38%). NK doctors' lack of understandings for Diagnostic Techniques and Procedures, Therapeutics, Prenatal Care, and Managed Care Programs was suggested as the possible reason.
Introduction
The recent international situation surrounding the Korean Peninsula is giving a signal that the two Koreas could be unified in the near future [1] . However, South and North Korea have evolved in different cultures and legal boundaries maintaining a hostile relation since the ceasefire agreement in 1953. Therefore, after unification, the healthcare system of the Korean Peninsula is likely to face severe problems like Yemen, Vietnam, and Germany, which were transformed to system integration countries through political unification [2] .
The health care systems of North Korea collapsed along with the downfall of global communist societies in the 1990s and were followed by great famine known as "Arduous March" [3] . Considering the characteristics of medical education that traditionally put emphasis on the clinical clerkship in the teaching hospitals [4] , doubt is cast on the clinical competency of North Korean doctors who were taught and trained under such a harsh condition.
Despite limitations on data collection, a few studies on the restoration of medical system and the utilization of medical personnel of North Korea after unification are being published by South Korean scholars [1, 5] The preliminary examination is known as the most similar examination to the written test of KMLE in the test format and its scores are known to be closely associated with those of the written test of KMLE [6] .
Therefore, an analysis on the scores of the group of North Korean refugee doctors in the preliminary examination can contribute to setting the content and scope of re-education for them, and furthermore, it could help measure their practical clinical competency.
Subjects and methods
The subjects of this study were 10 North Korean refugee doctors who got through with preparatory training for the 
Results
The average age of the group of North Korean refugee doctors was 39.8 years old for men and 42.8 years old for women, which was about 10 years apart from the 4th year students of KNUSM, whose average age was 30.9
years old for men and 30.2 for women. The North
Korean refugee doctors worked for 12.6 years on average as doctors and escaped from North Korea when they were 37.2 years old on average (Table 1) .
In most subjects, the average scores of the group of South Korean medical students were higher than 60 points in the first exam, which was the passing mark for the KMLE, and the average scores of nearly all subjects were improved in the second exam compared with the first exam. On the other hand, the average scores of the group of North Korean doctors were 60 points or less in both the first and second exams, and although the average scores of the second exam were improved in all subjects, it was statistically significant only in the subjects of General Surgery, Obstetrics, Pediatrics, and Medical Health Legislation (Table 2) . The scores of the group of North Korean doctors were improved in all subjects of the second preliminary examination, among which the scores of the subjects of General Surgery, Obstetrics and Medical Health Legislation were relatively higher than other subjects in the first examination, and they were improved in the second examination with a statistical significance ( Table 2 ).
The scores of the group of North Korean doctors in the subject of Medical Health Legislation which deals with the medical system and laws of South Korea resulted in improved scores up to 60-something points, a passing mark for KMLE as well as good scores in the first examination. This comes from the reason most of items were simple memorization-type questions compared with those of other subjects which were mainly problem solving-type questions (Table 2 ).
Surgery and Obstetrics showed a different pattern. A
surgeon is known to be the most popular profession that North Korean medical students seek after, which is why most medical students painstakingly study on surgery.
Therefore, the group of North Korean doctors is also likely to have experienced deep learning on surgery when they were students. For Obstetrics, due to the fact that most female doctors in the group of North Korean doctors experienced labor themselves, their understandings on this subject were thought to be higher than other subjects. That is, it is thought that a better understanding of the relevant subjects led to good scores in the first exam and improved scores in the second exam as well (Table 2) .
For Pediatrics, the scores of the first exam was as low as 30-something points, but the average scores were improved most significantly in the second test. It is believed to be attributed to the special classes provided to the group of North Korean doctors after the first exam. A doctor who experienced both South and North Korean medical schools gave a total of seven special lectures on pediatric diseases, in which the lecturer, it was said, greatly enhanced the efficiency of memorization by using a vocabulary that could easily be understood only between the North Korean people.
Meanwhile, the scores of Internal Medicine, Gynecology, and Psychiatry were relatively low in the first examination and the scores were improved in the second examination, which was not statistically significant.
For Internal Medicine, the scores of the first examination were poor, because, it is believed, it was difficult to raise the score in a short time frame due to the high amount of measure to study and for the same reason, score improvement in the second examination was thought to be insignificant.
For Gynecology and Psychiatry, due to the social atmosphere of prejudices prevailing in North Korea that a patient suffering from gynecological diseases is suspected as a sexually promiscuous woman or a psychiatric disease is recognized as a genetic disease, it is known that the number of patients who actually visit the hospital is very few, which might have led to a lack of clinical experience for the group of North Korean doctors and is thought to result in poor scores in the preliminary examinations.
The scores of Preventive Medicine in the group of North Korean doctors was less than 50% of the scores of the group of South Korean medical students in the first examination and this trend similarly continued into the second examination. This phenomenon can be attributed to the fact that there is a separate hygiene medicine department in North Korean medical schools which trains its "hygiene doctors" to mainly perform preventive services such as quarantine and vaccination, and for this reason, North Korean medical students who are to become "medical doctors" after graduation, tend to neglect this subject. Thus, it is believed that the poor scores of Preventive Medicine were caused by the fact that they did not study hard this subject at the stage of undergraduate education.
Meanwhile, the total scores of the group of South
Korean medical students were shown to be improved in the second examination, which was taken a month before the KMLE, compared with those in the first examination, which was statistically significant ( Table 2 ). Considering that the first and second preliminary examinations are usually similar in the level of difficulty and the curriculum of KNUSM ends after the first preliminary exam, the measurable clinical competency of the group of South Korean medical students by a written examination, can be considered to rise after first preliminary examination and approach full maturation stage just before the KMLE.
In contrast, although the total scores of the group of North Korean doctors did not reach the usual passing mark of the KMLE in both preliminary examinations, the total scores of the second examination was improved compared with the first examination, which was statistically significant (Table 2) . In other words, this can be interpreted as follows: the clinical competency of the group of North Korean doctors also improved after first preliminary examination as shown in the group of South Korean medical students, but did not reach a stage of completion in order to pass the KMLE.
In fact, the 46 subjects belonging to the group of South Korean students in this study took the 78th KMLE and all passed, whereas of the eight subjects belonging to the group of North Korean doctors who were eligible to take the exam, six subsects finally obtained the medical doctor's license through the 78th, 79th, and 80th KMLEs (Table 3) . This result is similar to the reported pass rate of 73% (8/13) of the KMLE from a study on training of North Korean Defector Physicians which was conducted by a hospital from 2009 to 2012 [10] .
Interestingly, the higher the scores of the North Korean doctors in the preliminary examination, the faster they passed the KMLE ( (Fig. 1 ).
In the process of replacing medical equipment and medications, which became scarce after the 1990s, a diagnosis by North Korean doctors was made solely based on a history taking and physical examination.
Then, oriental medicine-based treatment was performed in parallel without first going through medical verification. And even though a medicine was prescribed under a correct diagnosis, the patient often was not able to buy the medicine for economic reasons, which made it difficult to expect them to be equipped with the same level of clinical experience as South Korean doctors. 
